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Targeted Watershed Assessment Study Summary

The South Fish Cre®¥atershedis a subwatershed of the Fish Creek Watershed
and islocated ineast central Bayfield CounWisconsin(Figure 1) This
watershedwas monitoed in 2015 2016through aTargeted Watershed
AssessmenfTWA)projectto analyze current conditionand to ceate
management goal®bjectives and recommendationsThe studyinvolved
gatheringfish, habitat, macroinvertebrate, and chemistmyater qualty data
Monitoring forin-streamtotal phosphorus concentrations was alsonductedby
Northland College during 2015.

About the Watershed

Slightly more than half (58.7%) of tBeuth Fish Creek &krshedis considered
dundeveloped ¢ frksh, Wetland, and grassland/herbaceousnd cover
Pasture/hay is the largest developed land use (33.B2f)e watershed; aly 2.9% of theroject areais cultivated croplandThe entire
watershedislocated in the Lak&uperior Clay Plai@a.k.a.Superior Coastalair) (Figure 5). De to the shallow subsurface clay layers,
South Fish Creek flows are dominated by surface rur@fundwater dischargeepresents aelatively small contribution to streamflow
in South FisiCreek Surface runoff dominanc@roduces lashy streams with very high flows following runoff events and very low base
flows.

Fish Creek

7

Figure 1 South Fish Creek Watershed Location

BiologicalCommunitiesand Water Quality

Fish populations at all sitessmpled are consideredarm transition (cool water) natat communities. Six of the sites are headieva

communities, while the most downstream site (South Fish Creek at STH 137) is a mainstem conffraimitdex of biotic integrity

ratings ranged from fair to excellent-fair, 4-good, 2excellent). Fish cormunities at all sites were dominated by &we fish species,

with some game fish and panfish present at the most downstream site. The majority of fish captured at all %ttes93%) are
O2yaARSNBR (G2 0S8 aiG2ft SNI yiGe¢ coramosigr@layNiy dMrEaynd duéthe RashAduifaBelvatek 2 Yy X 6 KA O
dominated)flows, periods of no flow or very low flow, and chronic turbidity.

The six headwater sites had good qualitative fish habitat ratings, while the mainstem site at STld a3@iheating. The tensive

presence ofine sediment and bank erosiat themainstem siteNB RdzO0Sa G(KS aidNBI YQa O2yRAGAZ2Y NBf | {
Macroinvertebrate samples had index of bioticintegrigbl(. L0 NJ GAy3a NI y3IAy3d FNRBY aFFANE G2 48§
G 3 2 afngs. These ratings are fairly typical for Clay Plain streams, where macroinvertebrates are well adapted to thevilasimgflo

chronic turbidity.

South Fish Cregkconsidered impairedue to total phosphorus concentrations exceeding tfwstream water qualitystandard of 75

ug/l. During fish surveys three sites that had no flow occurring and only standing pools of water had dissolved oxygémidonsen
below the 5 mg/l standard for warm transition (cool water) streams. However, fish comimsiait these sites hafisheriesbiotic index
ratings of good or excellent, sbe low dissolved oxygen concentrationgre not having a large impact on fisfotal suspeded solids
concentrations were moderate to high, and transparency was low to modebatth due largely to the presence of suspended clay.

Recommendations

1 Since South Fish Creek is impaired due to high phosphorus concentrations, efforts should be made to reduce sources of
phosphorus. The DNR should work with the Bayfield County Land/atet Conservation Dept. to identify options for
reducing phosphorus puts to the creek. Potential application of best management practices for barnyard runoff control and
development of farm nutrient management plans should be explored.

1  The DNR shodlalso work with the Bayfield County Land and Water Conservation fdagentify potential options for
NBERdzOAYy 3 LISI] Ft26a Ay (GKS sl GSNBABKSR o6a{f2¢ (KS Cft246¢ STTFT2
suspended sediment and turbidily Clay Plain streams. Reducing peak flows can reduce streambaidaerdhis could
reducesuspendedsediment and turbidity in South Fish Creek and Chequamegon Bay.
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Wisconsin Water Quality Monitoring and Planning

This Water Quality Management PlaasONBS | 1 SR dzy RSNJ (i KS Riadirindaril Manitoting @ddydinsi BeplandzND S &
reflectswater quality program prioritiesand Water Resources Monitoring Strategy 2@0R0 and fulfillg A & O 2 KraakvigeQrater
Quality Management Plarequirementsunder Section 208 of th€lean Water Act. Conditianformation and resource management
recommendations support and guide program priorities for the plagarea.

ThisWQM Plaris approved by the Wisconsin DNR and is a formal upddtake 8perior BasinAreawideWater Quality Management
Plan and Wisgp a Astat@nide Areawide Water Quality Management P{&WQM Plan)This plan will be forwarded to USEPA for
certification as a formal updaté 2 2 A 4 AWQ@MiPlay Q &

Craig RoesleNorth District Wader QualityBiologist

Tom Aartila, North DistrictWater Quality Fiel&upervisor
Greg Searle, Water Quality Field Operations Director
Timothy Asplund, Water Quality Monitoring Section Chief
Adrian $ocks, Water Qality Bueau Diector

Basin/Watershed Partners

Bayfield Countyand and Water Conservation Department
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Abbreviations

AELAquatic Entomology Laboratorgt UW¢ Stevens Point: the primary laboratory for analysis of macroinvertebrate taxonomy in the
Stateof Wisconsin.

BMP. Best Management PracticeA land management practice used to prevent or reduce nonpoint source pollution such as runoff, total
suspeanded solids, or excess nutrients.

DATCPWisconsin Department of Agriculture, Trade and ConsumertBction ¢ the state agency in partnership with DNR responsible
for a variety of land and water related programs.

DNR Department of Natural ResourcedVisconsin Department of Natural Resources is an agency of the State of Wisconsin created to
preserve, potect, manage, and support natural resources.

END: Endangered Specied/isconsin species designated as rare or unique due to proximity to the fagktsit of their natural range
or due to anthropogenic deleterious impacts on the landscape or both.

ERW:Exceptional Resource Watet A 8 02y aAy Qa RS&AAYylFGA2Y dzy RSNI &0 GS 61 GSNJ ljdzl £ A
which may be provided higher level of protection through various programs and processes.

FHDBFishs and Habitat Databasgor Fish Databaseili KS a | 1 SQa NB L2 a A (i 2 Naculderl MetriEshinvdvingifistE 2 y 2 Y &
assemblage condition and related.

FIBI Fish Inekx of biological integrity (Fish IBI)An Index of Biological Integrity (IBl) is a scientific toetus gauge water condition
based on biological data. Results indicate condition and provide insight into potential degradation sources. In Wisegifirisépl Bl
tools are developed for specific natural communitiB®logists review and confirm theatural community to use the correct fish IBI tool.

HUC Hydrologic Unit Code A HUC is a code thegpresents nestedhydrologic watersheds delineated by a multiple agencies at the
federal and state level including USGS, USFS, and Wisconsin DNR.

MDM: Maximum Daily Averagesmaximum daily average is a calculated metric that may be used for temperature, dissolved amgigen
related chemistry parameters to characterize water condition.

mg/L: milligrams perliter - a volumetric measure typically useddhemistry analysis characterizations.

MIBI: Macroinvertebrate Index of biological integrity.In Wisconsin, the MIBI, or macroinvertebrate Index of biological integrity, was
developed to assess macroinvertebrate community condition.

Monitoring Seq. No Monitoring Sequence Number refers to a umijidentification code generated by the Surface Water Integrated
az2yAlG2NAYy3a {2adGSY o{2La{ux 6KAOK K2fRa VYdzOK 2F GKS adradsSoa st i

NC: Natural CommunityA system of categorizing watbased on inherent physical, hydrologic, andldgical componentsStreams and
Lakes have uniquely derived systems that result in specific natural community designations for each lake and river stggrstatdn
These designations dictate the apprapg assessment tools which improves the coinditresult, reflecting detailed nuances reflecting
the modeling and analysis work foundational to the assessment systems.

ND:No detectiong a term used typically in analytical settings to identify when apwaater or chemical constituent was not presextt
levels higher than the limit of detection.

NRCSUSDA Natural Resources Conservation Servitlee federal agency providing local support and land management outreach work
with landowners and partners sbh@s state agencies.

ORW:Outstanding ResoueWater2 A 8 02y aAy Qad RSaA3AylFGA2y dzy RSNJ adl GS 61 GSNJ |jdz € A
which may be provided a higher level of protection through various programs and processes.

SCSpeces of Special Concerspecies designated apecial concern due to proximity to the farthest extent of their natural range or due
to anthropogenic deleterious impacts on the landscape, or both.

SWIMS ID.Surface Water Integrated Monitoring System (SWlM8ntification number is the unique monitog station identification
number for the location of monitoring data.
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TDP:Total Dissolved Phosphorgsn analyzed chemistry
parameter collected in aquatic systems positively correlated with |
excess productity and eutrophication in Wisconsin waters.

TMDL:Total Maximum Daily Loagla technical report required for
impaired waters Clean Water Act. TMDLs identify sources, sinks
impairments associated with the pollutant causing documented
impairments.

TP Total Phosphorusan analyzed chemical pareter collected in
aquatic systems frequently positively correlated with excess
LINERAZOGAGAGRE | YR Sdzi NBLIKAOI (A

THRThreatened SpeciesWVisconsin species designated as
threatened due to proximity to the farthest extent dtfieir natural
range or due to anthropogenic deleterious impacts on the
landscape, or both.

TWA Targeted Watershed AssessmenA study design centered
on watersheds that uses a blend of geometric designtargketed
site selection to gather baseline data and additional collestfon
unique, site-specificto answerenvironmental questions including
effectivenessnonitoring of management actions, evaluation

surveys for site specific criteria or permits, grotion projects, and South Fish Creek at CTH E\8ite No. 1) October 31, 2018. Photo k
generalized watershed planning studies. Craig Roesler

TSSTotal suspended solidsan analyzed physical parameter
collected in aquatic systems thatfiequently positively correlated with excess productivity, reduced water clarity, reduced\digisol
oxygen and degraded biological communities.

WATERS IDThe Waterbody Assessment, Tracking, and Electronic Reporting System Identification GogeWATERID is a unique
YdzYSNRAOFt &aSljdzSyO0S ydzYoSNI I aaA3dySR SY¥IIKFAL! ¢swO2REDPESYXAAT D2 R
unique stream segments or lakes assessed and stored in the WATERS system.

WBIC Water Body Identification Code 2 5bwQa dzyAljdz§ ARSYGAFAOLFIGAZ2Y O2RSa aaiadaySR
information allow the user to execute spatial and tabular queries about the data, make maps, and perform flow analysis arkd netwo

traces.

WSLHWisconsin Statedboratory of Hygieneli KS a G 6§SQa OSNIATASR f I 02 NI (seNiBesiickiding LINE @A
toxicology, chemistry, and data sharing.
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WQM Plan Goals

The overall goal of this plan is itentify water quality
conditions and work tevard improvingand protectng
water quality in theSouth Fish Creek Watershed of the
LakeSuperor Basin This Targeted Watershed Assessmen
project funded the collection of data to monitor
chemistry biological and habitat data for analyzing
current condiions and to make recommendations for
future management actions in the area. This plan is
desigred to present monitoring study results, identify
issues or concerns in the area found during the project
and to make recommendations to improve or protect
water quality consistent with Clean Water Act guidelines
and state water quality standards.

South Fish Creek

ResaurcesOverview

Location and Size

Figure 2 South Fish Creek Watersh&bundary.

The South Fish Cre®¥atershed has an area of 110 km2 @hi2) (27,12 acres)andis inBayfield County, WisconsiRidgure2). South
Fish Creek merges with North Fish Creek to form Fish Creek, which flows for 1 3efeiteflowinginto Chequamegon Baliake

Superior.

Land UsePopulation

South Fish Creélatershed land use is shown kigures 3
and 4

1 Slightly more than half (58.7%) of the watershed has
undeveloped land uses (forest, wetland, grassland/
herbaceous).

1 Pasture/hay is the largest developed land use (33.8%)Y

1  Only 2.9% of the watershed is cultivated cropland

TheSouth Fish CredWatershed includethe Towns of
Eileen, Keystone, and Mason (Combined 2016 Population]
1,385). Assuming an evendtiibution of populationin

these towns suggests the South Fish Creek Watershed ha;
population of about 545 persons. The City of Ashland
(2016 population: 7957) is located a few miles to the the
northeast of the South Fish Creek Waterskiedure 2)

Land Use Percentage in South Fish Creek Watershed

0.05

0.05
0.6

0.05

= Pasture/Hay = Cultivated Crops = Deciduous Forest

= Evergreen Forest = Mixed Forest = Woody Wetlands

= Emergent Herbaceous Wetlands = Shrub/Scrub Grassland/Herbaceous

Open Water m Developed Open Space ® Developed Low Intensity

= Developed, Medium Intensity = Developed High Intensity

Figure 3 South Fish Creek Watershed NLCD Land Cover Peges (grouped
by land cover typejn 2017.
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Ecological Landscapes

TheSouthFish CreekVatershed is located withithe Superior Coastal
Plain(Figure 5) The Superior Coastal Pldaka Lake Superior Clay Plain
is Wisconsin's northernmost Ecological Landscape, bordered on the
north by sothwestern Lake Superior and on teeuth by the Northwest
Sands, the Northwest Lowlands, and the North Central Fofidse.
climate is strongly influenced by Lake Superior, itegyin cooler
summers, warmer winters, and greater precipitation comparecdtare
inland locations. Thevatershedsoilsin this area heavily influencgater
color, streambank stability, and water clarity.

Figure 5. South Fish Creek Weghed and
2 p302yaryQa 902t 23A0If
Read more at Wisconsin DNR

Soils

The watershed is in the Lake Superior Clay Plaimasisoils have high clay
content The fou most common soil mapping unigse (Figure §:

480B (34.5%) Portwidgerbster complex

580B (20.6%) SanbeBadriver complex

756B (8.2%) Superi@edgwick compx

713B (8.2%) KelloglllendaleAshwabay complex

E R ]

The two most common units (480B and 5868% of watershejlhave surficial
soil textures of silt loam or clay loam. An underlying clay layer begm4®
inches below the soil surface. Depth to wati@ble ranges from 0 td2 inches
below the surface. The runoff class is high.

T i) SOulh Fish Cresk sty 3, 2018
SuperiorSedgwick complex (756Ban underlying clay layer begins at 14 to 16 (Map Site No. 3). Photo by Craig Roesler.

inches below the surface; deptb water table is 6 inches below the surface; runoff class is very high. FheloggAllendale

Ashwabay complex (713Ban underlying clay or silty clay layer begins at 26 to 45 inches below the surface; depth to water table is 6 to
30 inches belowtte surface; runoff class is very lavydrologic soil groups are shownFigure7. The majority of soils are included in
hydrologic soil group D. These are soils having a very slow infiltration rate and a high runoff potential when thorottedly Tve
widespread presence of shallow subsurface clay layers in the watershed isrttaypcause of this condition.
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